Proto-oncogene expression in regenerating liver is simulated in cultures of primary adult rat hepatocytes.
Proto-oncogene fos mRNA levels are rapidly and transiently elevated 12-fold in regenerating liver 10-60 min following partial hepatectomy. This response, and the induction of fos protein synthesis, has been simulated qualitatively and quantitatively in long term primary cultures of quiescent adult rat hepatocytes where proliferative transitions can be initiated directly in serum-free medium by known hepatocyte mitogens like epidermal growth factor. Expression of a second proto-oncogene, c-rasH, in proliferatively activated hepatocyte cultures between 6 and 24 h also simulates the delayed hepatic response that occurs in vivo following partial hepatectomy. These results suggest that sequential proto-oncogene expression during liver regeneration is caused directly by hepatocellular interactions with specific mitogens. In addition, a role for monovalent cations in the regulation of hepatocyte gene expression is implicated from findings that Na+ deprivation inhibits induction of fos expression in cultured hepatocytes by epidermal growth factor under chemically defined conditions.